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CAMPUS (CAATS) 2 



An Explanation of the Acronym: 



4 



CAMPUS Stands for Comprehensive Analytical Methods for 

Planning in University Systems. The CAMPUS 
model was first developed for universities and 
health sciences complexes and provided the basic 
technology that has been adapted for the community 
colleges . 



CAATS Stands for Computerized Analysis Adapting the 

Techniques of Simulation to Colleges of Applied 
Arts and Technology. This acronym was contributed 
by Dr. Bowen, the President of Niagara College to 
describe the adaptation of the basic CAMPUS 
methodology. 



Thus, the combined acronym CAMPUS (CAATS) ^ stands for the present 
computer based information and planning system that has been developed 
to report on and to simulate the operations of the colleges of applied arts 
and technology. 
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A. INTRODUCTION 

1 . The Challenge to Educational Administrators 

During the past few years, increasing public aspirations for 
further education, along with inflation, have caused government 
expenditures on education in Ontario, as elsewhere in the 
western world, to increase at a rate far in excess of the 
increase in G.N.P. Many educators and planners have warned of 
an impending ’’crisis” in educational financing if the recent trend 
is permitted to continue. 
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Traditionally, it has been assumed that any improvement in 
educational service is worthwhile, and that, as such, it should 
be supported financially from public funds. However, modern 
government financial management under a program planning 
and budgeting system dictates allocation of resources among 
the many services such as education, health, welfare, highways, 

« » 

etc., in proportion to their relative priorities. Consequently, ; 

it is now apparent that educational administrators must, in turn, 
consider their own priorities and alternate means of reaching \ 

desired goals. j 
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Unfortunately, traditional methods of educational management j 

have not provided educational administrators with the planning f 
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data required for this new challenge. Bundy states the problem 

as follows: 

But what is much more serious is that with the 
tools now available they cannot really prove their 
case. They simply do not have the facts and 
figures they need. Let me emphasize that I do 
not say that the facts and figures do not exist — I 
say only that they do not have them . They do not 
have them for the simple and fundamental reason 
that as a class neither colleges nor universities, 
public or private, large or small, old or young, 
have ever made it their business to learn and to 
tell the whole story of their resources and their 
obligations, their incomes and their expenses, 
their assets and their debts, in such a way that 
the public can fully and fairly judge their economic 
position. ** 

This is what CAMPUS (CAATS) 2 is all about. 



1 



Bundy, McGeorge, " Advice to Educators: Be Candid About Your 
Money Problems", Think, Jan - Feb 1968, P.32 
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2. A Way to Meet the Challenge 

P 

CAMPUS (CAATS) is a system designed to help the community 
colleges of Ontario to gain the maximum educational advantage 
from the resources which are put at their disposal . Equally, it 
will help the colleges as a whole demonstrate to the public and 
to government that their needs are real and truly justified. 

For over four years now the members of the Systems Research 
Group have been working on the development of new tools to aid 
educational administrators. CAMPUS (Comprehensive Analytical 
Methods for Planning in University Systems) has evolved during 
this time. As shown in Figure 1 , CAMPUS is composed of four 
basic elements. The central element is a computer based simu- 
lation model that is designed to estimate the resource implications 
of alternative administrative and educational plans and policies. 

A planning, programming and budgeting system is used to integrate 
the simulation model into the formal planning and budgeting pro- 
cesses of an institution. A master planning system that uses the 
model and extends its output is incorporated to interpret the long 
range academic and administrative plans of the institution into 
their implications for physical facilities. The system is also 
designed to support the architectural design function by relating 
the academic programs to detailed requirements for physical 
facilities. An integrated management and planning information 
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system is used to support the other three elements of CAMPUS. 
It should be emphasized that this information system is not 
intended to meet day-to-day control and operating needs, but can 
by itself produce much useful and relevant information on past 
performance. 

3. A Pilot Study 

* 

Beginning January 1st 1969, the Systems Research Group under- 
took a project to develop operational versions of CAMPUS 

p 

(CAATS) at three of the colleges of applied arts and technology 
in Ontario. At present these systems are fully operational. 



The information and planning system takes the form of a com- 
puter program that consists of over 15,000 Fortran language 
statements . A version of the program and the data that represent 
each of the three pilot colleges is operating on an IBM 360-85 
computer in Ottawa. Using this system the pilot colleges can 
obtain information on their operations or they can use the simula- 
tion model built into it in order to assess the implications of 
changes in their educational or administrative plans and policies. 
Figure 2 is a rough schematic of the basic logical structure of 
the model . In essence the model accepts descriptions of the 
academic programs being offered in tlie college, the way in which 
they are being carried out, combines this with quantitative des- 
criptions of administrative policies and simulates the operation 
of the institution under these conditions. 
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Figure '2 





Figure 3 shows schematically the way in which the system is 
set up. Each college has on its premises an IBM 2741 Remote 
Terminal. This is a slow speed terminal that looks much like 
an IBM Selectric typewriter. The terminal is connected to the 
IBM 360-85 computer in Ottawa via ordinary voice grade telephone 
lines. The user college dials the appropriate telephone number 
in Ottawa and is connected with the central computer. The user 

must then put in the appropriate security codes that protect the 

♦ 

information system from access by any other user. This process 
essentially involves inserting a six digit security code for the 
college and a six digit code that authorizes him as a user. 

Both of these sets of codes can be changed periodically and put 
the chances of anyone accidentally accessing the file at one in 
one trillion. 

Using a special English language system that has been set up for 
communicating with the central computer the user indicates kinds 
of analyses he wants performed and the kinds of information that 
he wants reports on. An extremely comprehensive set of reports 
has been developed as part of the system. These can provide 
concise summaries or very detailed elaborations depending on the 
needs of the users. Information can be provided for one particular 
year, historically for a number of years in the past, or simulated 
for a number of years into the future. The selection of reports is 
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at the complete control of the user and he may ask for or delete 
any or all of the reports available. Information can be produced 
in both tabular and graphical form with graphical reports being 
generated by a Calcomp plotter that produces continuous line 
graphs from the output of the model. The project report entitled 
"CAMPUS (CAATS) 2 System” contains a detailed description 
of all of the reports available as well as the information require- 
ments and operating procedures of the system. 

\ 

Thus the reporting system is continuous over time. In other 
words, should a person in one of the colleges want to get infor- 
mation on the costs of a particular educational program he would 
select a report number that gave him the amount of detail he 
wanted. If he were interested in information on what had happened 
to that program in the year 1967 then he would go into the historical 
data base and receive an historical summary. If he wanted infoi — 
mation on what would likely take place in 1972 he would ask for a 
report from the simulation model. The only difference in the two 
reports would be that one report would be entitled ’simulated* the 
other ’historical', but the format and presentation of information 
would be the same. The reports are available not only on an 
organizational basis, that is, by division, department, etc., but 
also on a program costing basis. 
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This system brings to the colleges the power of a very large 
computer and enables them to get rapid response to questions 
they want to ask. This response is usually in the form of 
summary reports that are transmitted via the terminal and more 
detailed reports that are printed at the computer center and sent 
to the college. The average simulation of a college of applied 
arts and technology for ten years into the future using this system 
would take about 30 seconds of IBM 360-85 computer time and 
cost about $30.00. If the system were made operational on the 
largest computer that any one of the colleges could expect to have, 
for example the equivalent of an IBM 360-40 computer, and 
assuming that all of the technical problems of doing this could 
be overcome, then the same program would require about twelve 
hours of computer time and cost about $1 ,200.00 for a ten year 
simulation. These figures demonstrate the economic as well as 
technical reason for using the large central computer. Appendix I 
contains a list of the problems that can and cannot be analyzed 
using the system and Appendix II contains some simple demonstration 
analyses . 

The staff support required to operate the system once it has been 
set up can be broken into two types of personnel. The first kind 
of person needed is one that can help the decision-makers in the 
colleges to formulate their problems for analysis and then interpret 
the results of these analyses back to them. The problem formulator 
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will have to be a part or full time person residing in the college 
as part of its formal organizational structure. He could be an 
executive assistant to the president for planning and budgeting or 
some other person that logically fits into that category and can 
assume the role. This person will have to be backed up by a 
couple of part time assistants to aid in particular with the collec- 
tion of data in order to maintain the currency of the system. The 
other types of personnel that are needed are technical people who 
can maintain and improve the computer models and information 
systems and make sure that they function properly and are 
adapted to the changing needs of the colleges. These capabilities 
have been provided in the pilot study and will be provided in the 
present project by the Systems Research Group. 

Summary Advantages of CAMPUS (CAATS) £ 

CAMPUS (CAATS) 2 is a manifestation of the systems analytic 
approach to management and planning. The integration of complex 
factors into an analytical framework to aid practical decisions is 
the essence of a systems analysis approach . The complexities of 
educational decisions can be characterized as follows 

. Highly diverse investment choices 

. Complex inter-relationships 

. Long time periods to measure impact 

. Highly dynamic and uncertain environments 



Measurement problems 
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The long time period over which educational policies take effect 
increases the complexity of investment choices in a given year 
by the necessity of linking them with future and past decisions. 

In addition, we must wait for long periods prior to receiving any 
evaluation of plans. A poor allocation may not only start a pro- 
gram in the wrong direction but it may also take years to acquire 
the experience and knowledge necessary to determine the appro- 
priate corrections. Thus, it is extremely important that the 
implications of current decisions upon the future be carefully 
evaluated before a decision is finally made. 

Information on the future is fraught with uncertainty, but decisions 
have to be made in any case, and administrators should make 
their decisions in the light of the best information available. 
CAMPUS (CAATS) 2 is an attempt to organize such information 
in the most meaningful way. According to recent work by Pfeiffer 2 
and Roth 3 , CAMPUS is the most advanced system that has been 
developed for this purpose. 



2 Pfeiffer, J.: A New Look at Education: Systems Analysis in our 
Schools and Colleges, Odyssey Press, 1968. 

3 Roth, G.J.: "Management Science in University Operation", 
Management Science, Vol. 14, No. 6, Northwestern University, 
February 1968. 
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The following points are intended to summarize the advantages 
that can be gained by using it. 



f 
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4. 1 Planning Rather Than Responding 

The ability to experiment with ’’alternative futures” should 
allow the planner to devise plans which are less sensitive 
to adverse turns of the wheel of fate. The simulation model 
can serve as a laboratory in which the college administration 
can test alternative policies before decisions are made. The 
experimental results of such testing can provide objective 
estimates of the resource implications of competing proposals. 
This information would be a healthy check on unsupported 
departmental proposals, and would bring about more careful 
planning at all levels . Better knowledge of the cost con- 

t 

sequences of alternatives should improve decisions and reduce 
the number of unfortunate surprises in college planning. 
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4.2 More Comprehensive Justification of Budgets 

The use of computerized simulation models makes possible 

accurate and substantiated statements of financial 
requirements . Heightened credibility of these statements 
combined with the demonstrable use of improved management 
tools should improve an institution’s position in supporting sound 
expenditure of public funds. The results of a simulation can be 
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presented either in traditional budgetary formats, or in such a way 
as to juxtapose program levels and associated costs. A particular 
advantage of the model is its ability to compute the incremental 
costs of altering each activity level. This should facilitate 
efficient allocation of college resources and public 
funds. An important advantage which appears as a by-product 
in the college budget-making process is the extent to which 
CAMPUS (CAATS) ^ should reorient top-level budgetary 
negotiations from concentration upon aggregate dollar magni- 
tudes towards the underlying decisions which are of more 
fundamental importance. 

Quicker, Cheaper, Less Tedious Planning 

Laboriously produced ’’master plans” are often obsolete 

% 

before their ink is dry. Simulation models permit continuous 
planning in response to changed circumstances and opportunity. 
Finally, the use of such models obviates the investment of 
scarce managerial time and talent in slow, manual computa- 
tions. Because of a paucity of information, an impending 
decision of any consequence in the college is likely to initiate 
a search for new data. Each time this occurs, it places a 
redundant burden on deans and division chairmen as they 
strive to supply requested information. Because these data 
are often supplied under tight time limits, the quality is 
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frequently dubious. Typically, the results of one survey are 
unavailable or inappropriate to the next. Such a procedure 
is wasteful and cannot provide uniformly good information . 

Because it systematically brings together and analyzes infor- 

\ 

mation relative to a broad class of problems, the simulation, 
model should reduce this burden of tedious and repetitious 
paper work . ' 



4.4. Aiding Colleges in the Early Expansion Stages 

Colleges in the early growth stage stand to profit greatly from 
the use of simulation models. The range of decision variables 
is so broad and the importance of early decisions so great 
that the planners deserve all the assistance that they can get. 
The design and use of a simulation model in the formative 
stages of university planning may avoid costly errors and 

i » 

raise the return from new educational investment. 



4,5 Aiding Government Departments 

The task of planning for the financial requirements of the 
total college system can be greatly facilitated by objective 
analysis of the type obtainable from simulation models . 



i 



B. PROJECT DESCRIPTION 

. The present project is an extension both in scope and content of the 
pilot study. Firstly, implementation of the system is to be extended 
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to include all of the community colleges in the province. Secondly, 
technical innovations are to be incorporated. The information system 
is to be expanded to include more detailed information in several 
areas. The computer system itself is to be improved and generalized 
to handle the peculiarities of the seventeen colleges that did not par- 
ticipate in the pilot study. A set of computer programs and procedures 
are to be developed for collecting and maintaining province-wide 
statistics . 

Specifically, the following activities are to be undertaken and scheduled 
as shown in Figure 4: 

a) Modify, improve and further generalize the CAMPUS (CAATS) 2 
computer programs, communications systems, reporting and 
analytical capabilities to serve the needs of all of the CAATS. 

4 

b) Expand the CAMPUS (CAATS) ^ system so that its information 
sub-system includes the following types of additional data: 

Space Nil 

Staff Sex 

Age 

Number of years teaching 

Students Grades 

Socio-economic background 
Employment follow on 
Progression through the system 
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Academic Entrance Requirements 

Program 

Organization Names of people in various positions 

Finance Nil 



\ c) Develop the procedures, forms and computer programs so that 

<* 

l actual data can be processed and analyzed as well as forecast 

4 

t information. 



d) Develop an agreed upon heirarchy of information security for each 

\ 

x college for each type of information. These securities levels 



could be: 



- open to all colleges and the department 

- open to all colleges 

- open to the department 

- open within the college 

- open within the college only to deans 

- open within the college only to the president 
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Develop and implement computer programs that can effect the 
security system . 

e) Implement the new CAMPUS (CAATS) 2 system in all twenty 

colleges modifying it in the three existing implementations. Each 
implementation should include: 

- education and orientation of general staff 

- education and training of staff who will be using and 
maintaining the system 

- creation of initial information systems and develop- 
ment of plans and procedures for maintaining it 
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adaptation of computer programs and communica- 
tions link to needs of the college 



- testing out the system and producing initial analyses 



integration of the system as much as possible into 
the long and short term budgeting process 



integration of the system as much as possible into 
the master planning and facilities design process 



f) Provide in depth technical and analytical consultation after the 



initial implementation . 



g) Develop and implement computer programs to provide an infor- 



mation planning and budgeting capability when dealing with questions 



concerning the group of twenty colleges as a whole. 



h) Develop procedures for arriving at an equitable and defensible 



formula financing system, budget submission procedures and com- 



parative system-wide information, using the information system 



that has been created. 



i) Provide ongoing system maintenance, updating and consultation. 



In summary then, the objective of the project is to have operational 



versions of the expanded and improved system for each of the colleges 
and the system as a whole by early in the Fall of 1970. Following on 



this initial implementation period will be a six month period of in 



depth user orientation and education for each of the colleges. Since 



the impl ementation in the colleges will be phased during the first 
nine months, some of the colleges will have operational systems by 
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June and others not until the end of October. However, it is hoped <- 

to have completed both the initial implementation and the follow-on 

education program by the end of the first quarter of 1971 . Thus | 

from then onward, all of the problem formulation and analysis will 

be done by personnel internal to the colleges and all of the technical i 

systems maintenance as well as consultation on specific problems will 

be provided by the Systems Research Group . 



C. THE IMPLEMENTATION IN EACH COLLEGE 

The actual elapsed time for an implementation in one of the seventeen 
non-pilot colleges will be from four to six months. During that time a 
number of steps have to be taken. These steps are listed below, along 
with a brief description of what is involved in each of them. 



a) General Introduction, Orientation and Planning 

A series of formal and informal educational activities will be 
carried out to insure that the staff at the institution understand the 

p 

project and the CAMPUS (CAATS) concepts. This activity is 
extremely important if the implementation effort is to have any 
real meaning. It has been our experience that as wide a group of 
people as possible should be exposed to the concepts at the beginning, 
In order to do this we will present a two-day seminar at the 



beginning of the implementation. The participants in the seminar 



should come away from it with an understanding of the system, how 
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it will be applied to their institution as well as specific information 
on the plans and activities needed to implement the system. 

b) ■ Detailed Introduction and Interviews 

While the general seminars will provide an overall introduction to 
the concepts it is important that the key administrative and academic 
personnel in the college be contacted directly. This serves two 
purposes, 1) it assures the systems designers that the system is 
capable of handling the problems identified by the people who would 
be using it, and 2) it provides an opportunity for the person being 
interviewed to contribute to the design of the system and to ensure 
that it is being built to serve his needs. The produce of this 
activity is a detailed plan for modifying the system to meet the 
needs of the particular institution. 

c) Education of College Liaison Staff 

While much of the education of the staff will take place by having 
them take part in the general development of the system and data 
gathering effort, there is a necessity in the initial stages of the j 

project to have a formal training period. Non-technical systems 

j! 

people will have to be familiarized with the data collection process \ 

I? 

and fully understand the reporting, input and experimental structure 1 

J 

, a $ 

of CAMPUS (CAATS)*. In addition the personnel working on the | 

iV 

project will be given some orientation on acting as effective inter- > 

£ 

* 

faces with organizational personnel at various level s. Some staff i 
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will be trained to gather data and code the input documents or to 



prepare computer programs to access existing files of information 
to produce input information. 

d) Data Collection and Analysis 

The first step in this activity is to prepare a detailed list of the 
sources, both formal and informal, of the information that is 
needed. The information needs will be compared with the data 
available within the institution. The Systems Research Group will 
provide education, forms, procedures and programs as well as on 
site data collection assistance. Furthermore, procedures for 
maintaining the currency of the information as well as appropriate 
approval mechanisms will be designed. This will include such 
matters as allocating responsibility for certain kinds of information 
to particular individuals or departments, deciding on the relevant 
timing for updating procedures and developing a methodology for 
creating updated information. 

e) Model Adaptation 

While the CAMPUS (CAATS) 2 model that will be the basis for 
the implementation has been built to be as general as possible* there 
are usually a number of distinguishing factors in any institution 
that have to be incorporated. In particular, the model has to be set 
up to reflect the cost center and program structure of the institution 
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The computer program itself has to be parameterized to reflect 
the institution's size. The time and difficulty in making these 
changes will be minimized since the model will be running centrally. 

f) Initial Tests of the Model 

During this phase of the implementation the initial data that has 
been gathered will be checked and verified by running base cases . 
These will be examined in detail by appropriate personnel through- 
out the institution. As a result of these analyses no doubt certain 
changes will be suggested in terms of the data, the problems being 
analyzed or the way in which the model has been set up. In addition 
the use of the experimental routines that are built into the system 
will be checked out to ensure that they are functioning properly 
and can handle the kinds of questions that people from the college 

4 

are posing. 
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After the initial gross errors have been removed, a first set of ; 

problems will be analyzed with a view to further testing the 

% 

system. Procedures will be set up both for problem formula- 
tion and technical operation. At the end of this phase the \ 

* 

model will be producing useful analysis from the initial data f 
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that has been gathered. ') 
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Development of Feed-back Procedures 



In addition to using output routines of the model to produce simulated 
reports these subroutines can be linked to an information system 
to accept actual current data and produce reports on what has 
happened in a particular semester. There are two basic concepts 
underlying the need for establishing this capability. The first is 
based on the necessity of having corrective feed-back in the system 
so as to judge the extent to which people abide by their policies 
and the capability of the model to predict. The second reason for 
having this as part of the system is to create a system of informa- 
tion over time . That is, any administrator or academic can obtain 
a report on what has happened in the past from the information 
system or from what is likely to happen in the future from the 
simulation model using the same comprehensive set of reports. 

This continuity in format and method of presentation make it much 
easier for people to use the system and to glean quickly from it 

the implications of the situation they are considering. 

% 

The Integration of CAMPUS (CAATS ) 2 and Long- 
Range Physical Facilities Planning 

Procedures will be developed in detail for using the model as part 
of the formal long range planning and master plan creation process. 
Additional analytical routines will be attached to the model to pro- 
duce detailed information on physical facilities requirements and to 
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provide special information to architects for new facilities 
construction. 

i) Integration of CAMPUS (CAATS) 2 with a Planning, 

. Programming and Budgeting System 

A design for a PPB system that utilizes the CAMPUS (CAATS) 2 
model will be developed. This activity does not involve the imple- 
mentation of PPB but rather the design for its implementation and 
the development of an implementation schedule outlining in detail 
the steps required and the changes needed to existing budgetary 
procedures. Furthermore a design for alternative formula financing 
schemes will be developed to demonstrate the way in which this con- 
cept can be supported by the model and a planning, programming 
and budgeting system. 

The activities described above are the basic activities that may be 
carried out in ah implementation project . Each of these breaks down 
into a series of smaller more specific activities. Figure 5 is a typical 
schedule of events as related to the steps described above . 

D. PROJECT BUDGET AND RESPONSIBILITIES 

This project is being undertaken by all of the Colleges of Applied Arts and 
Technology and the Department of Education. Details of the funding pro- 
cedures for implementation and development of the project, in-depth 
educational follow-up, and ongoing maintenance of the system will be 
arranged between the colleges and the Department of Education. Each 
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college will enter into a contractual agreement with the Systems 
Research Group for the provision of their services, computer and 
terminal equipment costs. 

It is the Systems Research Group’s responsibility to develop and 
implement the system, as well as to educate internal staff in the 
colleges to use it. Once this educational process has taken place, 
the major responsibility for using the system and maintaining the 
currency of the data in it lies with the colleges, while the major 
responsibility for technically maintaining and updating the system 
itself, as well as providing periodic consultation on problems that 
may arise, lies with the Systems Research Group. 

E. PROJECT STAFF 

In order to carry out this project in an efficient and an effective 
manner we have used the project staff from the pilot project as the 
core and built around that to create a project team that we feel has 
the necessary technical depth and experience to make this project 
a success. Figure 6 shows the main members of the team and their 
roles. 

F. INTERNAL COSTS TO THE COLLEGES 

In the budget estimates prepared for the Department of Education 
we have included the total costs that will be incurred by the colleges 
with the exception of their own staff time. It is our feeling that the 
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amount of internal staff required time does not demand any increase 
in budgeting for administrative personnel. In fact, most of the 
time involved is a redirection of efforts that are presently under- 
way. We do think that the organizational responsibilities for use 
of the system ought to be formalized but that these can be integrated 
with positions already identified in those colleges which have made 
"provision for planning in their present organization patterns". 

We do not see a requirement for additional staff as a result of 
the existence of the CAMPUS (CAATS)^ system itself, for it 
is merely one of the tools to be used by those who have planning 
and budgeting responsibility. 

In essence we recommend a general organizational structure within 
the college such as that shown in Figure 7. This will certainly vary 
from college to college depending on the size, but the concept is fairly 
general . A senior staff person should be appointed Director of 
Planning and Analysis with responsibility for insuring that the 
proper kind of analysis and coordination has gone into facilities 
planning and budgetary preparation as well as the general management 
of the college. He should report in this part-time capacity directly 
to the president and be able to draw on a steering committee com- 
posed of the president, vice-presidents, deans, division chairmen, 
representatives of the board of governors, possibly a representative 
of the student body and the bursar as he needs them, or as they may 
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FIGURE 7 

SUGGESTED INTERNAL COLLEGE ORGANIZATION 
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request analyses. In addition he and SRG should ensure that one 
representative in each of the major divisions of the college under- 
stands enough about the system to be able to help their division to 
formulate problems. However, all problems for analysis should 
be processed through the director of planning and analysis. The 
activities involved in ensuring that the data in the system are up- 
to-date and that analyses are carried out via the terminal should be 
given again to a part-time person, probably on the data processing 
side of the college, either administrative or academic. 



SUMMARY 
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This project is designed to implement an expanded version of CAMPUS 
(CAATS)^ in the entire system of community colleges in the province 
of Ontario. The project plan ensures that the individual colleges will 
have the use of the system in as short a period as possible, while at 
the same time developing their own internal capabilities to use it. 

The project should represent a significant step forward in terms of 
the ability of the individual colleges to manage and plan their operations 
and to understand the implications of changes in the educational process on 
the practical realities of operating and capital budget requirements. 

At the same time, input from the entire system of colleges will pro- 
vide the Department of Education with an information system for 
planning the financial support and future development of the total 
CAAT program. 
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APPENDIX I 



THE PROBLEMS OF THE CAATS 

THAT CAN AND CANNOT BE ANALYZED WITH CAMPUS (CAATS) 3 
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IN GENERAL 



MODEL CAN’T 



Forecast exogenous inputs — e.g. data on enrolment 
or rules on staff workloads. 

Predict community needs. 

Evaluate the quality of education. 

Create alternatives, but does analyze them in 
economic terms . 



MODEL CAN 

. Calculate the resource requirements of alternative 

educational programs. 

. Compare the costs of different administrative rules 

on staff, space, equipment, enrolment. 

. Enable the administrator to manage and plan the 

institution in the future. 
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FINANCE 
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MODEL CAN’T 



Predict operating and capital allocations from 
outside sources (except under formula financing). 

Control expenditures. 



MODEL CAN 



Provide detailed cost estimates for the college, 
division, department, program or activity. 

Be used under different assumed funding levels to 
indicate what courses, enrolments and methods 
can be supported. 
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Be the analytical mechanism of a Planning- 
Programming-Budgeting System . 

Facilitate preparation of annual budgets and long- 
term growth plans for review by senior authorities . 

Provide detailed justification of requests for funds, 
either under present procedures or as a supplement 
to formula financing. 



0 

ERIC 






•j 



£ 

/f 



V 



i 

*4 

r' 

£ 



.f 



r&sni* V/S-'-s't (JT.’V 



1-3 



SPACE PLANNING 



i 



MODEL CAN’T 



Say what kind of space should be used in a given 
program, or set class size. 

Prescribe certain sizes of offices, etc. for 
academic and support staff. 






Lay down policies on ancillary facilities such as 
libraries, residences, lounges. 



MODEL CAN 



Forecast detailed space requirements under 
alternative situations. 

Assess the impact on space of changes in teaching 
methods, enrolment, etc. 

Pinpoint overages, shortages and % utilization of 
different kinds of space at different future times. 

Assess the impact of alternatives in future 
construction . 

Evaluate the effect, on space needs, of changes in 
length of teaching week, computerized scheduling, etc. 

Assess the economics of flexibility. 

Produce information for architects on the affinity 
of one type of space for others. 
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ENROLMENT 



MODEL CAN’T 



Predict enrolment (total or by course). 



Predict student choice . 



Assess promotional effectiveness. 
T ell about community needs . 



Forecast success of students. 



MODEL CAN 



Calculate resources needed for different enrolments . 

Assess different mixes of courses . 

Help cope with, uncertainty and variations in actual 
enrolment. 



Evaluate the economies of scale . 



Help set timing of acquisition of new resources. 
Operate in long and short run context. 
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ACADEMIC PLANNING 



MODEL CAN'T 



Decide what courses should be offered. 
Balance academic vs. professional subjects. 
Say much about community role . 

Design course content. 



MODEL CAN 



Compare the resources (staff, space, equipment, 
etc r ) needed for different mixes of program. 

Analyze the resource requirements for changing 
course content. 

Compare costs of educating different kinds of 
students (day, extension, industrial, manpower). 









TEACHING METHODS 
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MODEL CAN’T 



Say which methods are pedagogically best. 
Generate new teaching ideas . 

Measure student reactions. 



MODEL CAN 



Help make trade-off analyses of different teaching 
methods . 

Highlight the costs of introducing new methods . 

Calculate how college costs will rise with enrolment 
given possible changes in methods. 

Help tie together enrolment, program decisions and 
available resources into a coherent plan. 
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STAFF PLANNING 



MODEL CAN’T 



Say what kinds of staff should be used. 
Help recruit staff directly. 

Evaluate teacher performance. 
Determine staffing policy. 



MODEL CAN 
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Calculate the requirements for various staff. 

Take into account alternative staffing policies 
— load, tenure, etc. 

Analyze the cost of different mixes of staff. 



Predict future staff work requirements under 
alternative educational and administrative 
policies. 
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Calculate future operating costs under different 
staffing policies and salary scales. 
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APPENDIX II 



SAMPLE ANALYSES OF PROBLEMS 
USING CAMPUS (CAATS) 2 



II - 1 



SAMPLE ANALYSES OF FROBLEMS 
USING CAMPUS (CAATS) 2 



During the course of the community colleges study, SRG analysts have 
gathered data on, and created, a representative community college for 
demonstration purposes. Although CAMPUS college is imaginary, its 
organizational and educational structure is realistic, and it is an ideal 
vehicle for carrying out experimentation and testing without revealing 
confidential data. A base case and three experimental cases have been 
run through Remote CAMPUS to illustrate the experimental capabilities 
of the CAMPUS system. 

Base Case 

CAMPUS college began operations in the Fall of 1967, and after two years 
of operations, administrative and academic personnel evolved a ten year 
plan with enrolment increasing from 1 148 students in 1969 to 3591 students 
in 1978. The forecasted input data and policy parameters are stored on 
CAMPUS college’s data files at a large computer center, and a ten year 
run was made. 

Figure 1 is a summary report for the total operations of the college over 
this ten year period. Academic staff costs have risen from $1,566,000. 
to $3,307,000.; total operating costs have risen from $2, 147,000. to 
$4,800,000.; space requirements have risen from 120,000 sq. ft. to 
almost 284,000 sq. ft. Capital costs were calculated on the basis that 
deficiencies in space were rectified each year through new construction. 
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As enrolment has increased, cost per student has dropped from 
$1870. in 1969 to $1336 in 1978, and space per student from 104 sq. ft. 
to79sq. ft. 




Case 1 

Due to increased enrolment in area high schools and expected popularity 
of new programs being offered at CAMPUS College, the registrar has 
changed his enrolment forecast. It is now expected that total enrolment 
will reach approximately 5,500 students by 1978. Case 1 is a ten year 
run with no data or policy changes except the above mentioned increase 
in enrolment. College costs are reflected in figure 2, and costs for one 
division or faculty are shown in figure 3. Total operating costs are con- 
siderably higher with the increased enrolment, moving to $6,647,000. in 
1978 while space requirements have risen to 408,000 sq. ft. in 1978. 
Although total costs have increased, economies of scale are evident - • 
since cost per student and space per student in Case 1 are lower than in 
the base case. 



Case 2 

College personnel have decided that the enrolment estimates postulated 
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in Case 1 are realistic, but the college is faced with a stringent operating i 

y 

budget. In order to reduce academic staff costs (the largest single element \ I 

£ 

St 

in the operating budget) administrators have decided to analyze an increase t 
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& 

in teaching duties by 15% and an increase in class size by 15% over the ? 
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ten year period. Figure 4 contains a college summary report which 
reflects these changes, while Figure 5 contains the same report but for 
the Arts faculty. Academic staff costs and therefore total operating costs 
have been reduced considerably as is shown in Figures 4 and 5. Cost per 
student has also been reduced from $1,778 to $1,643 in 1969 and to 
$1,051 from $1,211 in 1978. Since overhead costs have remained 
fairly constant, the drop in cost per student is most evident at the teach- 
ing level: This can be seen by a comparison between Figures 3 and 5. 
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Case 3 

Although operating costs for the first five years have been reduced to a 
reasonable level, it is deemed necessary to reduce space requirements 
and hence capital costs below the forecasted level . Thus teaching space 
policy has been altered by changing the length of the teaching week for 
alt teaching space from 35 hours per week to 45 hours per week. The 
resultant changes in space requirements and capital costs are illustrated 
in Figure 6. The results show that there has been a small decrease in 
total space requirements and capital costs; space per student has dropped 
from 104 sq. ft. to 99 sq. ft. in 1969 and from 74 sq. ft. to 68 sq. ft. in 
1978. The drop in space requirements is not proportional to the increase 
in the length of the teaching week: This is due to the large proportion 
of the space that is devoted to service departments and is not affected 
by changes in academic policy, and to some types of teaching space that 
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were not used fully in earlier years and therefore were not affected 
by increased availability. 

Summary 

Figures 7 and 8 illustrate comparisons for total costs and operating 
costs per student between four runs. In addition graphical output of 
summary values is available although it was not requested in this 
case. Figure 9 illustrates one such graph. 

The above cases are simplified but bear ample basis in reality to 
illustrate the ease with which college personnel can analyze problems 
using a CAMPUS model . This approach replaces the drudgery and 
inaccuracy of manual calculations and greatly reduces the response 
time once the user has defined his problem or changes. 
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THE SYSTEMS RESEARCH GROUP 



The Systems Research Group 

The Systems Research Group (SRG) is dedicated to the research , 
development and application of scientific techniques to the planning 
and management problems of the public and private sectors. SRG 
is a world leader in educational planning and heavily involved in 
problems in health, water pollution, air pollution, urban planning, 
and other areas of major public expenditure. SRG personnel bring 
to any problem a broad spectrum of scientific and analytical talents. 
Multi-disciplinary teams of economists, engineers, architects, 
lawyers, operations researchers, management scientists, medical 
specialists and statisticians bring to each project the expertise of 
their specialized training. The common bond among the various 
specialists at SRG is their ability to use the quantitative tools of 
systems analysis and the capabilities of the computer, f 

i 

Systems Analysis and Research 

Throughout the 1960's it has become increasingly evident that demo- 
graphic and economic growth produces problems whose solution and/ 
or control require public action. Some problems of this decade whose 
seriousness will increase in the 1970's are as follows: 

- Health care delivery 

- Educational planning and management 

- Welfare system rationalization and control 

- Public housing 

- Pollution control 

- Urban design and development 

- Transportation planning 

- Regional development 

- Law enforcement and public order > 

Public expenditures in these areas have grown and will continue 
to grow considerably faster than GNP . All of these problems ; 

involve complex interactions on the levels of economics, l 

technology, public perception and politics. In short, complex | 

human-environmental -economic systems are involved. £ 

\ 

) 

& 

Wise policy and decision-making must be based on tough and thorough 
analysis of the systems to be controlled, of possible objectives to be 
pursued, of alternative ways of achieving the objectives, and of the 
costs, benefits and risks attending those alternatives. Last, but far 
from least, the effectiveness of public programs must be evaluated 
by relevant criteria and this "feed-back" information must trigger 
corrective modifications in the programs themselves. 
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The techniques of systems analysis and research, which have demon- 
strated their utility in the military and aerospace fields, can make an 
enormous contribution to rational planning and decision-making in 
non-military public programs. 

The press, the public and many elected officials increasingly realize 
the potential that systems analysis and other computer-based tools 
hold for better and more efficient public programs. They increasingly 
expect these tools to be applied. Unfortunately, the cadre of experienced 
and trained systems analysts is very small . Government agencies and 
other public and private bodies lack the quantity and quality of analytical 
personnel to meet the rising expectations for better planning and analysis 
in public programs. 

SRG has gathered and will continue to gather a unique collection of 
highly trained and experienced analytical personnel . We bring to each 
problem a multi-disciplinary team whose talents and training correspond 
to the needs of that problem. Our permanent staff is augmented, when 
needed, by the best university-based brainpower available, because SRG 
has contacts and roots in the centers of North American university 
research and development. These teams can bring to problems, the 
most powerful tools of mathematical and computer-based systems analysis 
as well as the insights of the various social sciences . 

The need for sophisticated systems analysis of expensive public and 
private programs will grow extremely rapidly in the decades ahead. SRG 
intends to play a major role in meeting that need. 

3. Services Provided 

SRG offers a complete and integrated set of services. These are consult- 
ing services, research and analysis services, computer software develop- 
ment, software utility service and educational courses. It should be 
emphasized that SRG does not own nor operate its own computer hardware, 
nor does it intend to, except for terminals. 

3. 1 Consulting Services 

SRG Personnel participate in consulting engagements that are designed to 
help client organizations develop their own internal analytical capabilities. 
SRG hires and trains people in client organizations to help them implement 
advanced analytical and planning techniques that have been developed by 
SRG or others. These implementation projects occupy a large portion 
of the efforts of SRG personnel, particularly in view of the techniques 
that they have developed. These techniques include computer based 
information systems, computerized simulation models and advanced 
planning and budgeting systems for public administrators . 



I 

i 



i= 

1 . 

$ 



I 

I 



i 












Ill— 3 



The computerized simulation models enable planners in the public 
sector to simulate the operation of their organization as business 
men have been doing for some time now. For example, a university 
administrator can simulate his institution under alternative educa- 
tional and administrative plans and be able to assess before the fact 
the implication of these plans for his requirements for staff, space, 
equipment, operating and capital budgets. He then has the opportunity 
to experiment with the representation of his institution on the computer, 
to search for the most efficient way of carrying out his plans . 

3 . 2 Research and Analysis Services 

Over the past ten years a phenomenon has developed in the United 
States known as the ’’think tank” . These organizations develop teams 
of people to do research and analysis on important questions of public 
policy. SRG is now organized in such a way as to provide this kind of 
capability for Canada as well as the U.S.A. and other countries. 

The project on "A Federal Strategy for Environmental Quality Control” 
is prototypical of the work that we will do in this area. This large and 
important project was awarded to SRG because of the excellence of its 
systems analytic approach to a very complex problem . 

3.3 Computer Software Development 

Many organizations are interested in the computer programs that SRG 
has developed for planning in the public sector, particularly in education. 
In order to make these programs operational on the computer facilities 
of individual institutions or to extend them to meet the particular needs 
of a client, SRG computer programmers and systems analysts are 
building custom-designed software. 

3.4 Software Utility 

i It has become evident to SRG that a number of public organizations that 

could benefit from the application of modern management techniques 
cannot afford to maintain and support them on their own. SRG has 
developed a system for operating centrally on a computer the planning 
and management programmes needed by these organizations. A variety 
of communication links are being evaluated and tested for use in 
connecting users to this system. The system is advantageous for the 
\ client because it enables him to take advantage of these techniques without 

the headaches of implementing them locally. The client (1) doesn’t have 
i to assemble service staff, (2) can rely on our systems maintenance and 

l improvement, and (3) can defer investment until satisfied of usefulness. 

y It is also far less expensive for him. 
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3.5 Educational Courses 

The Systems Research Group offers various kinds of seminars to 
explain the techniques that it has developed in the area of university 
and college management and planning. These seminars have received 
a tremendous response, of which 75% has been from the United States. 

In addition, a number of state agencies have requested particular 
seminars to be put on in their jurisdictions. As a result of this 
enthusiastic reception resulting in some five hundred educational 
administrators ranging from presidents to department heads attending 
SRG seminars in 1969, SRG is planning a major expansion and diversifica- 
tion in terms of the programs that it will offer. In 1970 a full range of 
courses will be offered on educational planning at a number of different 
levels for primary and secondary school boards, community colleges, 
health sciences complexes and universities. Seminars will be held 
publicly throughout North America and under contract at particular 
locations in the United States and Canada. In addition, seminars will 
be held on the general techniques of systems analysis and program 
budgeting, the application of modern management techniques in urban 
planning, and systems analysis of the planning and design of health care 
del ivery systems . 

4. Development and Experience 

In 1964 Richard W. Judy and Jack B. Levine, the founders of SRG, 
carried out their first project applying systems analysis to problems 
of public policy. The study for the Bladen Commission on the financing 
of higher education was designed to develop better planning and manage- 
ment techniques for universities. 1 As a result of this pilot project 
carried out in the Faculty of Arts and Sciences at the University of 
Toronto, a number of institutions, including the University of Toronto, 
became interested in implementing the concepts that we have given the 
acronym CAMPUS (Comprehensive Analytical Methods for Planning in 
University Systems). This was the beginning of SRG's efforts to help 
institutions implement CAMPUS. John Pfeiffer in his New Look at 
Education — Systems Analysis in Our Schools and Colleges, (Odyssey 
Press, 1968), devoted a full chapter to CAMPUS and presented the 
Toronto story in some detail "as a good example of the^sort of co-ordinated 
effort required to produce results” . SRG moved on from applying CAMPUS 
to the general university to adapting it to the peculiar problems of health 
sciences educational planning. 

Beginning in late 1966, SRG analysts were commissioned by the Senior 
Co-ordinating Committee for Health Sciences Education in Ontario to 



1 . A New Tool for Educational Administrators , A Report to the Commission 
on the Financing of Higher Education, Richard W. Judy and Jack B. Levine, 
University of Toronto Press, 1965 
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develop models that could be used in planning the expansion of the 
University of Toronto’s Health Sciences complex. Eventually all five 
medical schools in Ontario may receive these techniques. 

A group called the Health Sciences Functional Planning Unit (HSFFU) 
worked closely with doctors to develop a set of suitable simulation 
models to describe the undergraduate, graduate and specialty training 
situations . 

The following is an assessment of the work by the world famous 
educational economist John Vaizey at a OECD meeting in Paris, 
France in 1968: 

ORGANIZATION FOR ECONOMIC 
CO-OPERATION AND DEVELOPMENT 

DIRECTORATE FOR SCIENTIFIC AFFAIRS 
EDUCATIONAL MANAGEMENT TECHNIQUES 

Meeting of Ad Hoc Group on 
Budgeting, Program Analysis and Cost-Effectiveness 

in Educational Planning 



Held in Paris, 3rd - 5th April 1968 

Impressions of the meeting 
by 

John Vaizey 

’’There followed a number of important papers which dealt with several 
cost models which have been evolved. The striking example that was 
presented was from the Federal Republic of Germany, which in essence 
drew from a number of other developments which had taken place in 
other countries. There was then an extremely powerful presentation by 
Professor Judy and his colleagues of a paper dealing with the experi- 
ments in the installation of systems analysis procedures in the medical 
faculty of the University of Toronto. This immensely intriguing and 
important contribution may well be a model which many delegates felt 
that OECD should seek to see tried out in a number of other countries. 
To try to get a university to think rationally about the allocation of 
resources is difficult, and any effective tool, however complex, is 
desirable. It is to be hoped that this model will become generally 
available. The fact that it has been used in a Faculty of Medicine is 
especially hopeful since this is the refuge of the academic conservatives 
in many universities.” 
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From this beginning SRG then moved out in a number of directions to 
extend and adapt its techniques to planning problems in the public 
sector. Among the education projects in which SRG personnel have 
participated are the following: 



Development of the original Comprehensive Analytical Methods 
for Planning in University Systems (CAMPUS), a pilot study 
l undertaken for the Commission on Financing Higher Education 

f in Canada . 

V 

\ . The development of the full scale CAMPUS-II model and the 

creation, staffing and technical direction of the Office of 

;j Institutional Research at the University of Toronto. 

£ 

( . The development and application of CAMPUS models to problems 

| ■ of planning the new health sciences complex at the University of 

Toronto. The creation, staffing and technical direction cf the 
$ Health Sciences Functional Planning Unit. This project was 

X sponsored by the Senior Co-ordinating Committee for Health 

l Sciences Education in the Province of Ontario 

I . The development and application of CAMPUS models to the problems 

? pf planning and administering the community colleges of Ontario. 

£ This project is sponsored by the Ontario Department of Education. 

?{ * 
r V 

L . The design of a data bank and development of computer software 

J for a national medical student information system. This project 

t was done for the Association of Canadian Medical Colleges. 



.A study of the application of systems analysis to national educational 
I planning. This study was done for the Educational Testing Service 

| of Princeton, N.J. 

1 * » 

| t< ? A study of the application of ^systems analysis to the problems of 

) planning and administration in public school systems. This study 

\ is sponsored by the Ontario Institute for Studies in Education. 

\\ * 

* 

( . The development of a general educational simulation game for the 

j? OECD in Paris. 

v 

\ . Present projects to apply the CAMPUS models to a number of 

2 health sciences and core campuses of Canadian and American 

| universities. 

,i , 

\ 

l SRG personnel have been involved in numerous other projects involving 

I the application of multi-disciplinary analysis to policy and management 

| problems in areas other than education. Most of these have been in the 
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public sector, the general field in which SRG specializes, but there 

also have been several in the private sector. Among the most signifi- 
cant of these projects have been the following: 

. Systems analysis of logistics management in the U.S. Air Force. 

. Development and application of operations research and systems 
analysis techniques to problems of planning and administering the 
Ontario hospital system . This project, carried out for the Ontario 
Hospital Services Commission, involved the establishment of an 
in-house analytical group, the Management and Operations Research 
Unit. 

. Development of computer simulation procedures for planning in 
primary industries (mining) and manufacturing (automotive). 

. Development and implementation of a planning, programming and 
budgeting system for the Province of Ontario. 

j The application of systems analysis to the problem of developing 
a federal strategy for environmental quality control in Canada. 

This project is sponsored by the Department of Energy, Mines 
and Resources of the Government of Canada. 

. The study of the development of an information system for the 
Canadian Construction industry. This project was sponsored by 
the Department of Industry of the Government of Canada. 

. Design of a computer model to aid in the analysis of low income 
housing projects for the New York State Urban Development Corp. 

, Development of SPACE (System for Planning and Constructing 
the Environment) for the New York State University Construction 
Fund. 

. Cpst Effectiveness analysis of the problem of site selection for 
urban renewal in Harlem, New York City. 

. A study of the economic impact of a Canadian Communications 
Satellite System. 

, development of a simulation model of the Canadian uranium 
industry for Eldorado Mining and Refining Company Limited. 

. The construction of a demographic forecasting model of Canada 
for the federal government. 
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5. Principals and Personnel 

SRG has been fortunate to gather together a group of highly qualified 
individuals who have an outstanding combination of experience and 
ability. Virtually all the staff are at the M.A. level and a number 
are Ph.D.'s or Medical Doctors. The following professions are 
represented in SRG: 

- Economists 

- Industrial Engineers 

- Medical Doctors 

- Operations Researchers 

- Computer Programmers 

- Architects 

- Lawyers 

- Statisticians 

- Social Scientists 

- Educational Planners 

In addition to its permanent staff, SRG has an arrangement to supple 
ment its staff with many noted academics from leading universities. 
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